Rapid screening of glutathione-trapped reactive metabolites by linear ion trap mass spectrometry with isotope pattern-dependent scanning and postacquisition data mining.
The present study describes a novel integrated approach for rapid analysis of reactive metabolites with a linear ion trap mass spectrometer (LTQ). In this approach, an isotope pattern-dependent scanning method was applied to the data acquisition of glutathione (GSH)-trapped reactive metabolites. Recorded full-scan MS and MS/MS data sets were further processed with neutral loss filtering, product ion filtering, and extracted ion chromatographic analysis to search for protonated molecules and MS/MS spectra of GSH adducts. To evaluate the effectiveness and reliability of the approach, GSH adducts of carbamazepine, diclofenac, 4-ethylphenol, acetaminophen, p-cresol, and omeprazole were analyzed, which were formed in human liver microsome incubations fortified with a mixture of nonlabeled GSH and stable isotope-labeled GSH at a 1:0.8 ratio. Results demonstrate that the combination of the isotope pattern-dependent scanning with the postacquisition data mining was very effective in detecting low levels of GSH adducts, regardless of their fragmentation patterns. As compared to a neutral loss scanning method performed with a triple quadrupole mass spectrometer, the LTQ-based approach had several major advantages, including the superior selectivity and sensitivity in detecting different classes of GSH adducts and the higher throughput capability of the detection and MS/MS spectral acquisition of GSH adducts in a single LC/MS run. Overall, this analytical approach provides a simple and efficient means for screening for reactive metabolites using a linear ion trap LC/MS platform.